**What was known?**

Xanthelesma palpebrarum is associated with altered lipid profile.

Introduction {#sec1-1}
============

Xanthelasma palpebrarum (XP) is the most common cutaneous xanthoma characterized by sharply demarcated yellowish flat plaques on upper and lower eyelids, mainly near the inner canthus bilaterally. It is more commonly seen in women than men in the middle age group with a peak incidence at 30--50 years\[[@ref1]\] and presents as an area of macrophages containing lipids of which major constituent is cholesteryl ester. The exact cause is not known, but several factors such as lipid abnormalities, hormonal factors, local factors, and macrophages are attributed to play a role in its etiopathogenesis.\[[@ref2]\] XP can be the result of disturbed lipid metabolism\[[@ref3]\] or essential familial hypercholesterolemia where raised low-density lipoprotein (LDL) is found due to a defect in LDL receptor resulting in defective uptake and degradation leading to skin lesions.\[[@ref4][@ref5]\]

Xanthelasma is seen in some patients as an isolated clinical symptom with normal serum lipid level representing a local derangement of cellular lipid metabolism. Nevertheless, it is noted in many patients with moderate elevation of different serum lipid fractions without any other clinical manifestations, occurring probably as a result of benign derangement of systemic lipid metabolism. Less frequently, it is observed with significant elevation of serum lipid levels in association with certain grave abnormalities such as hypertension (HTN), ischemic heart disease, familial hypercholesterolemia (FH), familial xanthomatosis, and diabetes.\[[@ref6]\] One of the studies has shown that there is an association of xanthelasma with obesity and diabetes mellitus (DM).\[[@ref1]\]

It is also considered as cutaneous marker of underlying atherosclerosis along with the disturbed lipid metabolism. Patients with XP have been observed to have lipid abnormalities in a proportion ranging from 9.1% to 67.9%.\[[@ref2]\] Reddy *et al*.\[[@ref6]\] from India also reported elevated lipid levels in 57.8% of patients. Pedace and Winkelman\[[@ref7]\] reported higher lipid levels in 58.0%, but there are researchers believing that it has no significant relation with lipid metabolism.\[[@ref8]\]

Arcus senilis (AS), gray-white-yellowish opacity, located near the periphery of cornea, separated from limbic region by a clear corneal zone, is observed to be sometimes associated with XP. It represents deposit of cholesterol ester-rich lipid particles selectively trapped in extracellular matrix in the stroma of cornea. XP and corneal arcus were found to be associated independently with increased levels of serum cholesterol and LDL-cholesterol (LDL-C), especially in young males.\[[@ref9]\]

Both XP and arcus are markers of proatherogenic changes in the vessels and thus markers of atherosclerosis.\[[@ref9]\] The treatment option for XP is the surgical excision. Other alternatives are cauterization with trichloracetic acid, liquid nitrogen, or organic and nonorganic acids. The use of carbon dioxide, argon, Erbium: yttrium-argon-garnet laser is effective in removing lesions with no visible scarring or dyschromia.\[[@ref10]\]

Though XP is a benign lesion causing no functional disturbance, it is a dermatological problem with cosmetic concern, as it is esthetically annoying.\[[@ref6]\] Most patients of XP do not undergo lipid profile routinely. Therefore, there was a need to know whether lipid profile in these cases is essential or not in our setup. The current study was under taken with an objective to document the clinical pattern of XP, its relationship with corresponding lipid profile and AS.

Materials and Methods {#sec1-2}
=====================

The study was conducted at Department of Dermatology and Opthalmology, tertiary care rural teaching hospital from Western India, between August 2013 and January 2015. Permission from Human Research Ethics Committee was taken before starting the study. All patients with clinical diagnosis of XP who visited skin outpatient department (OPD) were counseled for lipid profile and data of those willing to undergo lipid profile test and eye examination were included in the study. Electrocardiogram was done in all patients. Patients with other comorbid conditions such as hypo or hyperthyroidism, nephrotic syndrome, and females who were on any oral contraceptive pills that can alter lipid profile were excluded from the study. Patients who have any habits such as smoking or alcohol intake were also excluded.

Data regarding demographics, clinical findings, family history, and past history was noted along with the lipid profile details. Each patient was seen by an ophthalmologist to check for AS. Parallelly, the details of age-matched normal healthy individuals (with no known diseases) from the hospital, during the same time interval was taken from the health check-up program as controls.

Lipid profile was done by electrochemiluminescence immunoassay method and compared with respect to the standard normal lipid values of serum cholesterol (130--220 mg/dl), triglycerides (TGs) (up to 170 mg/dl), high-density lipoprotein (HDL) (30--68 mg/dl), LDL (100--129 mg/dl) (done by enzymatic colorimetric method), very LDL (VLDL) up to 38 mg/dl, and total cholesterol (TC)/HDL-up to 5, LDL/HDL up to 3.5 (done by calculation).\[[@ref7]\]

The clinical profile of the participants was presented using frequency and proportions. Gender wise analysis comparing the lipid profile in cases with XP and without XP was done using independent sample *t*-test.

Results {#sec1-3}
=======

Total 49 patients of XP and 60 age-matched controls were analyzed for the study. Among patients of XP, 40 (81.6%) were females. Maximum 17 (35%) patients were among 50--60 years of age group and 69.4% were homemakers by occupation \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic details of the study participants (cases and control)

![](IJD-61-295-g001)

Total 42 (85.71%) patients presented with plaque morphology while 7 (14.28%) patients presented with papules. Involvement of both right and left upper eyelid was seen in 75.5% patients while 26.5% had right lower lid and 18.4% had left lower lid involvement \[[Table 2](#T2){ref-type="table"}\].

###### 

Details of cases (*n*=49)

![](IJD-61-295-g002)

Twenty percent cases of XP were found to have AS (10 out of 49 cases) with maximum nine females. Two patients had a family history of XP.

Distribution of lipid profile parameters for cases and controls is shown in [Table 3](#T3){ref-type="table"}.

###### 

Lipid profile parameters mean (standard deviation) of cases and controls

![](IJD-61-295-g003)

On applying independent sample *t*-test, we observed that there was statistically significant difference between cases and controls for serum cholesterol, LDL, VLDL, and ratio values of LDL/HDL.

Of 49 patients, 14 patients had abnormal changes in electrocardiogram. The most common change seen was ST depression in 5 patients followed by sinus tachycardia in 4 patients. Other changes seen were T wave inversion, sinus bradycardia with left atrial hypertrophy and abnormal T wave; left atrial hypertrophy and poor "R" wave progression in V3 with low voltage in chest leads.

Discussion {#sec1-4}
==========

The term "xanthelasma" is derived from the Greek word *xanthos* (yellow) and *elasma* (beaten metal plate)\[[@ref11]\] and is rare in the general population. Variable incidence (0.56--1.5%) of XP has been reported from the Western countries.\[[@ref12]\]

It is the most common cutaneous xanthoma and occurs as bilateral symmetrical yellow plaques, most commonly near the inner canthus of the upper eyelid. It represents a localized cutaneous phenomenon which may signify a systemic hyperlipidemia and is associated with elevation of LDL as in pure hypercholesterolemia (such as FH) or Type III hyperlipoproteinemia. This disorder typically presents in middle-aged and older adults, with an incidence of 1.1% in women and 0.3% in men.\[[@ref13]\]

The exact cause is not known, but several factors such as lipid abnormalities, hormonal factors, local factors, and macrophages are attributed to play a role in its etiopathogenesis. Acetylated LDL and macrophages with their scavenger receptors have been observed in the causation of XP. Xanthelasma is composed of xanthoma cells which are foamy histiocytes laden with intracellular fat deposits primarily within the upper reticular dermis. The main lipid that is stored in both the hyperlipidemic and normolipidemic xanthelasmas is esterified cholesterol. The predominant lipid accumulated in normolipidemic xanthelasmic lesions is cholesteryl ester, but there is no evidence for intrinsic cellular cholesterol metabolism derangement in blood monocyte-derived macrophages from patients which could account for this. Since macrophage cholesterol accumulation can also result from enhanced uptake of increased levels of oxidized LDL, the increased plasma lipid peroxidation (derived from oxidized LDL) might lead to accumulation of cholesterol macrophages and formation of foam cells via this mechanism.

Lipids from the plasma leak out of the vascular system into the dermis owing to some form of vascular trauma. The process of blinking may be sufficient to cause increased vascular leakiness which may lead to the development of xanthelasma.\[[@ref14]\]

The appearance of xanthelasma before 40 years of age may be associated with an increased likelihood of FH.\[[@ref15]\] The age of onset of XP ranges from 15 to 73 years with a peak incidence in the fourth and fifth decades.\[[@ref2]\] Maximum of our patients were in 40--60 years of age which is comparable with other studies in India.\[[@ref1][@ref16][@ref17]\] According to Marcelo and Janis\[[@ref18]\] XP usually occurs in people older than 50 years while in the study by Jain *et al*., the majority of patients were in the age group of 31--50 years.\[[@ref2]\]

The majority of patients were females in a study by Jain *et al*.\[[@ref2]\] comparable with our study. Gangopadhyay *et al*.\[[@ref1]\] and Segal *et al*.\[[@ref11]\] have also reported a higher prevalence of females in their study as females are more conscious from a cosmetic point of view about their look. However, in few studies prevalence was reported higher in males as compared to females due to the predominance of males attending the OPD.\[[@ref16][@ref17]\] Marcelo and Janis,\[[@ref18]\] reported equal prevalence in both sexes.

Maximum (61.2%) had the onset of lesions from past 6 months to 2 years. In a study by Jain *et al*., 51.5%, patients had XP of \< 12 months duration\[[@ref2]\] while other studies\[[@ref6][@ref14]\] observed duration of 1--3 years in majority of their patients.

Family history of XP was found positive in 12.2% of patients in our study comparable with a study done by Jain *et al*.,\[[@ref2]\] whereas other studies showed lower incidence.\[[@ref6][@ref16]\]

In a study by Jain *et al*., the majority of patients (91.0%) had multiple lesions with two or more eyelids involvement\[[@ref2]\] against 75% of the cases in our study. Chhetri *et al*.,\[[@ref16]\] and Ribera *et al*.,\[[@ref19]\] also reported two or more eyelids involvement in the majority of their patients while in study by Dey *et al*.\[[@ref17]\] XP was found mostly bilaterally in 49.18%, unilaterally in 24.6% and involving all four eyelids in 16.4% patients.

According to Marcelo *et al*.\[[@ref18]\] prior history of myocardial infarction (MI) and other forms of atherosclerosis and pancreatitis were encountered in some patients. Chhetri *et al*.\[[@ref16]\] and Gangopadadhya *et al*.\[[@ref1]\] reported cardiovascular diseases (CVD) and HTN in patients of XP in their studies. Our study showed 18.4% patients with positive history of diabetes and 8.2% with HTN. From Western countries incidence of DM associated with XP was reported to be 6--34.2%.\[[@ref19]\]

In a study by Jain *et al*.\[[@ref2]\] associated systemic diseases like HTN, CVD, DM and cholelithiasis were seen in 42.4% patients. Associated systemic conditions were also reported in other studies.\[[@ref3][@ref16][@ref17]\]

We found CVD in 8.2% of cases in patients with XP, little higher than by Dey *et al*.\[[@ref17]\] The mean cholesterol level was 210.57 mg% in XP cases as compared to controls (186.45 mg%) with significantly high *P* = 0.016 comparable with Jain *et al*., with cholesterol-216.8 mg% in patients and 173.6 mg% in controls with *P* = 0.001 in their study.

Mean TG level was 123.06 mg% in our study which was higher than in controls (116.07 mg%) but not significant statistically while Jain *et al*.,\[[@ref2]\] found mean TG levels as 170.4 mg% compared to controls with 106.7 mg% having significant *P* = 0.001.

Mean LDL (142.79 mg%) and VLDL (30.95 mg%) too were significantly higher in XP patients with (*P* = 0.007) and (*P* = 0.025) respectively comparable with Jain *et al*.\[[@ref2]\] Level of HDL was 53.20 mg% in cases and 49.51 mg% in controls, this small difference was statistically nonsignificant (*P* = 0.192).

Low HDL cholesterol level and high cholesterol: HDL ratio has a direct role in the pathogenesis of atherosclerotic heart disease. In our study, we have found that patients with xanthelasma, the mean lipid profile, especially the TC, LDL, and VLDL were statistically significantly high compared to the same parameters in the control group; however, clinically significant difference was observed only in LDL values. It is possible that the cases with higher lipid values (although within the threshold limits) might develop CVD or diseases alike, if not cared for properly. Thus, screening of lipid profile can be helpful in early detection of the high-risk cases and recommending preventive measures through lifestyle modifications for them.

Altered lipid levels were seen in 60.6% of patients with XP in Study by Jain *et al*., which is comparable with our study where 63.26% patients have higher lipid levels. Other studies have also reported higher lipid levels with 57.8%,\[[@ref6]\] 58.0%,\[[@ref7]\] and 55.0%\[[@ref20]\] in their patients.

Dyslipidemia was found in 60% of cases and diabetes in 18% in another study\[[@ref17]\] almost comparable with our study. HTN was found in 37.7% of cases which was more common in smokers, in a study by Dey *et al*.,\[[@ref17]\] majority of participants were males while in our study only 8.2% cases were hypertensive, the reason may be predominance of nonsmoker and females in our study. Our study showed altered lipid levels in 63.26% patients with XP in comparison to 36% in controls.

AS is more prevalent among the elderly, but it has been observed in younger adults and even children. In general, AS is more common in men than in women and in patients who regularly consume alcoholic beverages.\[[@ref21]\]

Lipids originate from plasma lipoproteins in arcus cornea and xanthelasma. Formation of arcus corneae can be induced by experimental hypercholesterolemia, similar mechanisms may be involved in the formation of xanthelasmata and atherosclerotic plaques, thus arcus and xanthelasma are considered as markers of arthrosclerosis, but a recent study showed that this association is mainly due to an association between arcus corneae and increasing age. Because of these reasons both are considered as benign phenomena, so were not evaluated further.\[[@ref11]\] In our study, 20% patients had arcus cornea but because we could not screen the control group for AS, the association of XP and AS cannot be commented upon.\[[@ref22]\] This association may be due to increase in age as both are visible, noninvasive, and inexpensive, can be taken as a predictable marker of dyslipoprotenemia in the general population.

Xanthelasmata and arcus corneae are associated with increased concentrations of plasma total or LDL-C, decreased concentrations of HDL, or both. There is no definitive association between xanthelasmata or arcus corneae and risk of MI and ischemic heart disease.

A long duration of marked rise in LDL causes a load on cholesterol metabolism in peripheral tissues, which leads to accumulation of esterified cholesterol both in and out of the dermal cells.\[[@ref22]\] The high incidence of lipid abnormalities in xanthelasma may be correlated with atherosclerotic vascular changes which will inevitably be induced by a long and continued elevation in serum cholesterol or LDL.\[[@ref21]\]

Some patients with XP had normal values of serum lipids which prove certain local factors in its pathogenesis. Derangement of the lipid metabolism may be interpreted as a sign of degeneration caused by the accumulation of esterified cholesterol in peripheral tissues including skin which may become an additional clue to correlate XP and atherosclerosis.\[[@ref23]\]

Christoffersen *et al*.\[[@ref9]\] recently reported that XP can predict the risk of MI, ischemic heart disease, severe atherosclerosis, and even death in the general population, independently of the well-known cardiovascular risk factors.

Patients with abnormal changes in electrocardiogram are at higher likelihood of developing MI, ischemic heart disease (IHD) and coronary atherosclerosis. Further evaluation in the form of Troponin levels, echocardiography, and angiography are required.

Patients of XP may be at an increased risk of developing atherosclerotic heart disease at a later point of time and are at greater risk of coronary artery disease (CAD) due to dyslipidemia, Hence, in patients of XP proper investigation at the onset and regularly thereafter to diagnose CAD is required. In our study, as well, not all cases readily agreed for lipid profile test and had to be counseled for the same. The unawareness of the consequences of delayed diagnosis of dyslipidemia puts the patients at risk of developing MI or IHDs.

Conclusion {#sec1-5}
==========

Considering the association we found between XP and altered lipid profile, all patients with XP should be screened for their lipid profile.

 {#sec2-1}
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Small sample size and sex unmatched controls were the limitations of our study.
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**What is new?**

AS and xanthelasma palpebrarum can be considered as markers of dyslipidemia and early diagnosis of coronary artery disease.
